A large body of evidence indicates that conditions in-utero and health at birth are predictive of individuals' long-run outcomes, pointing to the potential value in programs aimed at pregnant women and new mothers. This paper uses a novel identification strategy and data set to provide causal estimates of the effects of geographic access to the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC), the major US program aimed at improving the well-being of low-income pregnant and post-partum women, infants, and children under age 5. I utilize data on sibling births over 2005-2009 and administrative records on the locations and dates of openings and closings of WIC clinics over the same time period. The empirical approach uses within-zip-code variation in WIC clinic presence together with maternal fixed effects, and accounts for the potential endogeneity of mobility, gestational-age bias, and measurement error in gestation. The results show that geographic access to WIC clinics increases the likelihood of WIC food benefit take-up, and decreases the likelihood of gaining too little weight during pregnancy. I also provide some evidence that other aspects of the WIC program, such as health screenings and referrals to other services may have effects on women's behaviors during pregnancy. Finally, I show that access to WIC increases average birth weight and the likelihood of breastfeeding at the time of hospital discharge. The effects are strongest for mothers with a high school education or less, who are most likely eligible for WIC services.
I. Introduction
A growing body of evidence suggests that in-utero conditions and health at birth matter for individuals' later-life well-being Currie (2010, 2011) ). The Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) is the major program in the United States that aims to improve the health and nutritional well-being of low-income pregnant and postpartum women and children under age five, and thus has potential to improve the life chances of the children who benefit from it. Program participants receive free nutritional food packages, as well as education about health, nutrition, and the benefits of breastfeeding. In recent years, there has also been a particular emphasis on the importance of coordination of WIC with other social programs and services. WIC clinics can thus serve as gateways for clients to receive other services, and WIC staff can make referrals to other agencies such as public prenatal care clinics, Medicaid, Food Stamps, housing services, and job banks, among others.
In 2011, Congress appropriated $6.7 billion to fund WIC, and the program serves approximately 2 million women and 7 million children per month. less-than-full take-up rates for public programs among eligible individuals (see Currie (2006) for a review), and the problem with pregnant women's WIC take-up is similarly substantial (Bitler, Currie, and Scholz (2003) ). One hypothesis is that geographic access to WIC clinics may affect WIC participation. However, no past studies have rigorously tested this hypothesis. In fact, in a recent review of the literature on WIC, Ludwig and Miller (2005) write that "…more evidence on what drives WIC participation would be extremely valuable for both research and policy."
Past research does find that distance to social service agencies that administer the childcare subsidy process determines the likelihood of childcare subsidy take-up (Herbst and Tekin (2010) ). 2 Further, evidence from psychology and behavioral economics suggests that proximity to program offices may be particularly salient for take-up because it can lead to more awareness of program existence, more frequent reminders to sign up, and reduced "hassle" costs (Bertrand, Mullainathan, and Shafir (2006) ). It is therefore conceivable that geographic access to WIC clinics determines pregnant women's likelihoods of signing up for and receiving WIC benefits.
Additionally, whether WIC actually affects infant health and breastfeeding remains an open question. Many of the existing studies on WIC rely on comparisons between WIC participants and non-participants and likely suffer from omitted variables bias due to non-random selection into WIC participation. Recent work has attempted to deal with this issue by using more narrowly defined control groups (Bitler and Currie (2005) ; Joyce, Gibson, and Colman employing propensity score matching methods (Gueorguieva, Morse, and Roth (2009) ), including maternal fixed effects (Brien and Swann (2001) ; Chatterji et al. (2002) ; KowaleskiJones and Duncan (2002) ), and using variation in state program parameters as instruments (Chatterji et al. (2002) ). Yet the findings from these studies are mixed, arguably in part because they are still plagued by identification issues. 3 Studies that rely on narrowly defined control groups and propensity score matching may still suffer from bias due to selection on unobservable variables, while studies that include maternal fixed effects may be confounded by other timevarying within-family changes between sibling births. Additionally, variation in WIC parameters across states is not large, and thus these variables create poor instruments for WIC participation (Bitler and Currie (2005) ).
Hoynes, Page and Stevens (2011) present a notable improvement upon the existing literature. They rely on county-year variation in the initial roll-out of the WIC program in the 2 Past research has also considered distance to sites for health and educational services. For example, Kane and Rouse (1993) and Card (1995) use distance to the nearest college as an instrument for educational attainment, while Currie and Reagan (2003) estimate the impacts of distance to the nearest hospital on access to care. 3 Estimates of the effect of WIC on the likelihood of low birth weight range from no effect for the whole sample (Joyce, Gibson, and Colman (2005) ) to a 30% reduction (Bitler and Currie (2005) ) to an over 100% reduction (Figlio, Hammersma, and Roth (2009) ).
1970s for identification, and provide substantial evidence that program implementation was uncorrelated with other determinants of birth outcomes. They find that counties with WIC experienced modest improvements in birth weight. However, despite the important methodological contributions of this study to the literature, it is limited in three dimensions.
First, the authors are unable to observe actual WIC participation or food receipt in their data, so their estimates represent reduced-form effects of the presence of WIC services in a given county on birth weight, and cannot address a crucial question of the extent to which having a WIC clinic in one's county of residence affects WIC benefit take-up. Second, the analysis relies on older birth records data which do not contain information on either breastfeeding or various pregnancy behaviors that may be affected by WIC. Third, the analysis presents estimates of the effects of WIC in the 1970s, when the program was first implemented and therefore operated on a much smaller scale than it does today. Understanding the causal effects of WIC in the current context, with its emphasis on coordination of social service programs, and especially during the time of the Great Recession, is critical for policy implications today.
This paper uses restricted data from the universe of Texas birth records over [2005] [2006] [2007] [2008] [2009] together with administrative data on the locations and dates of openings and closings of all WIC clinics that operated in Texas over this time period. The births data contain information on mothers' full maiden names, exact dates of birth, states or countries of birth, and zip codes of residence, which allows me to link siblings born to the same mother and determine whether mothers had an operating WIC clinic in their zip codes of residence during their pregnancies.
Additionally, unlike older birth records data, these data contain information on WIC food receipt during pregnancy, a wide range of pregnancy behaviors, as well as on breastfeeding at the time of hospital discharge. My analysis compares births by mothers who did and did not have a WIC clinic in their zip code of residence during pregnancy, and includes maternal fixed effects to control for all time-invariant characteristics of mothers that may be correlated with residential location, WIC participation, and birth outcomes. Empirical evidence demonstrating that within- Note that while I show that WIC clinic presence is a determinant of WIC food receipt, WIC clinics may affect birth outcomes and breastfeeding through other channels, such as through the educational component and through referrals to other social services. In fact, I find some evidence that suggests that aspects of WIC clinics other than the food benefits matter. For instance, there are positive effects on the likelihoods of less-educated women reporting that they have diabetes or hypertension during pregnancy, which are likely driven by higher diagnosis rates of such conditions at WIC clinics or through referrals from WIC. Additionally, I provide suggestive evidence that WIC clinic access increases Medicaid coverage and receipt of prenatal care from public clinics, which also likely operate through the referral channel.
Consequently, my estimates represent the overall effects of geographic access to WIC clinics on WIC food receipt, pregnancy behaviors, birth outcomes, and breastfeeding, but cannot solely identify the causal effects of receiving WIC food benefits on infant health. However, these estimates are arguably more policy-relevant as they can help inform the debate on the costs and benefits of operating WIC clinics in the current policy context. This paper proceeds as follows. I discuss the WIC program and the related literature in more detail in Section II, and provide information on the data and sample in Section III. Section IV presents the empirical methods, while Section V discusses the results and some robustness checks. Section VI concludes.
II. Background
The WIC program was first established as a pilot program in 1972, implemented in 1974, and then permanently expanded to most US counties by the end of the 1970s (Hoynes, Page, and Stevens (2011) (2007)), and on methods using maternal fixed effects and variation in state program parameters as instruments (Chatterji et al. (2002) ). These studies find mixed results on the association between WIC use and breastfeeding, and likely suffer from omitted variables bias and problems due to weak instruments. 6 More recent studies that use more rigorous identification methods do not have data on breastfeeding, and thus cannot address this question (Figlio, Hammersma, and Roth (2009); Hoynes, Page, and Stevens (2011) My analysis uses variation in WIC clinic openings and closings to provide some of the first evidence on how geographic access to WIC clinics affects WIC food benefit receipt, pregnancy behaviors, birth outcomes, and breastfeeding rates. While the empirical literature on WIC dates back several decades, many studies are unable to overcome the challenge of nonrandom selection into WIC participation. Some of the earlier WIC studies do find a positive association between WIC and birth weight, as well as favorable relationships with other health outcomes like the probability of an infant being small-for-gestational-age (e.g., Devaney (1992); Ahluwalia et al. (1992) ). However, Besharov and Germanis (2001) argue that these studies generally do not account for non-random selection into WIC, and if this selection is positive, then the benefits of WIC are likely to be overstated. To address this criticism, some researchers have attempted to use control groups that are more comparable to WIC participants. For example, Bitler and Currie (2005) compare women who receive WIC to other women on
Medicaid (who are also eligible for WIC), and find that WIC use is associated with more prenatal care, higher birth weight, lower rates of premature births, greater breastfeeding rates, and a lower likelihood of an infant being admitted to the Intensive Care Unit (ICU). They also show that selection into WIC tends to be negative, at least on observable characteristics, suggesting that other studies on WIC may be actually underestimating the program's benefits.
In contrast, in two studies, Theodore Joyce and co-authors argue that the effect of WIC is more subtle than previously found (Joyce, Gibson, and Colman (2005) ; Joyce, Racine, and
Yunzal-Butler (2008)). Both studies also use narrower control groups to deal with potential selection bias, and carefully address the issue of gestational-age bias resulting from the positive correlation between WIC enrollment and pregnancy length. They argue that the correlation between WIC and prematurity is spurious and driven by this gestational-age bias, but do find modest effects on fetal growth for some samples. Lunch Program is the same as for WIC, at 185% of the poverty line. Their analysis compares outcomes of infants whose older siblings received reduced-price lunches in the same year to those of infants whose older siblings did not but received them in either the previous or following years. Their IV estimates suggest that while there is no effect of WIC on average birth weight, the likelihood of low birth weight is decreased by over 100 percent at the sample mean.
However, a concern of omitted variables bias remains. In particular, it is impossible to separate out the effects of WIC from the effects of other factors (such as parental employment changes, for example) that are correlated with changes to the control families' eligibility status from year to year.
As discussed above, Hoynes, Page and Stevens (2011) rely on county-year variation in initial WIC program roll-out in the 1970s for identification. The methods presented here are most similar to their study since they also hinge on variation in geographic access to WIC. This paper builds on the work of Hoynes, Page, and Stevens (2011) by using finer variation in WIC clinic access within zip codes rather than counties, incorporating maternal fixed effects, and using an IV approach to address endogenous mobility and to account for the mechanical correlation between gestation length and WIC access. Further, this paper estimates the effects of WIC access on a wider range of outcomes including WIC food benefit receipt, pregnancy weight gain, pregnancy health conditions, Medicaid take-up, birth weight, and breastfeeding. Finally, estimates of access to WIC from a more current time period are arguably more valuable for policymaking purposes today.
III. Data and Sample

A. Data on WIC Clinics
My data on WIC clinic locations and opening and closing dates come from a public This data set contains 2,037,181 birth records. I limit the sample to singleton births with mothers who are Texas residents, with non-missing information on the child's date of birth, mother's date of birth, mother's full maiden name, mother's birth state or country, and mother's zip code of residence (N=1,937,003). The 8,431 births with missing gestation or gestation less than 26 weeks are also dropped. 12 I match siblings to the same mother using information on her full maiden name, exact date of birth, and birth state or country. The resulting sibling sample consists of 612,694 births.
The births data are matched to WIC clinic data by the mother's zip code of residence.
WIC clinic access during pregnancy is calculated by first estimating the conception date from information on the child's birth date and gestation length and then creating an indicator variable equal to 1 if at least one WIC clinic was operating at any point during the pregnancy in the mother's zip code of residence, and 0 otherwise. 13 The instrument is calculated similarly, except that the relevant zip code considered is the zip code of the mother's first pregnancy residence and gestation is assumed to be 39 weeks for all births. 12 This results in less than 0.5 percent of the sample being dropped, and these births generally have much worse outcomes than other births. 13 Results using an indicator equal to 1 if a WIC clinic was operating during the entire pregnancy (rather than at any point during pregnancy) are similar. Results using a continuous variable that measures the fraction of time during pregnancy that a WIC clinic was open are also similar. These results are discussed in Section V.
When I split the sample by whether or not the mother ever had a WIC clinic in her zip code of residence during any pregnancy, or by whether she had one during the current pregnancy, some differences emerge. WIC food benefit receipt is substantially higher among mothers living in the same zip codes as open WIC clinics. These mothers also tend to be less educated, are less likely to be married, and more likely to be Hispanic rather than non-Hispanic white or black. They also tend to have children with somewhat lower birth weights and have lower breastfeeding rates. These differences suggest that WIC clinics tend to locate in relatively less advantaged neighborhoods, where perhaps their services are most needed. As a result, simple comparisons between WIC participants and non-participants or comparisons of areas with and without WIC clinics will likely yield downward-biased results because of this negative selection. These differences point to the importance of finding methods that can overcome such selection issues to estimate the true causal effects of access to WIC on infant health and breastfeeding.
IV. Empirical Methods
In an ideal research setting, one would conduct a randomized controlled trial to study the causal effects of WIC. One would randomly assign WIC access to women in a study population, and then compare the outcomes of the treatment and control groups. 14 However, absent such an experiment, researchers must develop identification strategies to overcome the issues resulting from non-random selection into WIC participation. In this study, I propose a novel identification strategy that relies on within-zip-code variation in WIC clinic openings and closings.
Without data on siblings, one could estimate the effects of access to WIC using the variation within zip codes. Specifically, one would use Ordinary Least Squares (OLS) to estimate an equation of the form:
14 To my knowledge, only one study has conducted a randomized controlled trial to evaluate WIC. Metcoff et al. (1985) conducted a randomized study of WIC on 410 women in Oklahoma. Treatment women received WIC vouchers, while control women did not. They find that treatment group women had children with birth weights that were on average 91 grams higher than children of women in the control group. However, while these results are certainly supportive of a beneficial causal effect of WIC, external validity may be a problem due to the small, nonrepresentative sample. Further, the study can only speak to the pure effects of WIC food receipt on birth weight in the 1980s, but cannot address the question of the effectiveness of other aspects of the WIC program, such as education and referrals, which are particularly prevalent today.
( 1) for each child i born in year y, month m, with a mother residing in zip code z, and in county c.
is an outcome of interest such as an indicator for mother receiving WIC food benefits during pregnancy or birth weight. is the key explanatory variable, which is equal to 1 if a WIC clinic was operating at any point during the time of the pregnancy in the Note that while zip codes with and without WIC clinics are likely different on a number of dimensions, time-invariant differences between them will be captured by zip code fixed effects. Additionally, county-specific linear time trends control for differences in linear trends in outcomes across counties. The identifying assumption for equation (1) Duncan (2002)). However, the difference in the design presented here is that the within-mother variation in WIC access is coming only from WIC clinic openings and closings, rather than from other (likely unobservable) factors that may influence whether a woman receives WIC services during one pregnancy and not during another.
In equation (2), the effect of WIC clinic access is identified using a sample of mothers who have at least one pregnancy in a zip code with an operating WIC clinic and at least one pregnancy in a zip code without a WIC clinic. These mothers are comprised of two groups: 1) mothers who always live in the same zip code but experience either a WIC clinic opening or closing between pregnancies, and 2) mothers who move zip codes between pregnancies and live in the same zip code as a WIC clinic during one pregnancy and not during another. However, the decision of whether to move or not may be correlated with other determinants of WIC clinic openings and closings, which could bias the estimates produced by equation (2). Additionally, fixed effects models may be biased towards zero in the presence of classical measurement error in the explanatory variable. The key explanatory variable in my analysis relies on information on gestational age to calculate exposure to a WIC clinic during the length of the pregnancy, and gestational age is likely to contain some measurement error.
A further issue with both models (1) and (2) 
with the corresponding first-stage equation:
for each child i, borne by mother k, in year y, month m, with the mother residing in zip code z during pregnancy. Here, is an indicator that is equal to 1 if a WIC clinic was operating at any point during the 39 weeks following conception in the mother's firstpregnancy zip code, and 0 otherwise. The other variables and coefficients are defined as before.
The idea behind this instrument is that although the mother's current pregnancy zip code is potentially endogenous, her first-pregnancy zip code of residence is controlled for by the inclusion of fixed effects. Consequently, identification comes only from variation in WIC clinic openings and closings in the mother's first-pregnancy zip code, which should be exogenous to any given mother. This instrument thus satisfies the conditions for being a valid instrument: it is highly predictive of WIC clinic presence in the mother's actual current zip code of residence and during the actual gestation length of the current pregnancy (since many mothers do not move and have gestations close to 39 weeks), but it should have no effect on the outcomes of interest except through its effect on true WIC clinic access.
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V. Results
A. Relationship Between WIC Clinic Access and Maternal Characteristics
My identification strategy relies on within-zip-code variation in WIC clinic access over time. A crucial concern with this approach is that omitted variables are correlated with both WIC clinic access and pregnancy and birth outcomes. While I cannot directly test for all potential omitted variables, I can assess the degree to which the variation in WIC clinic access across space and time is correlated with maternal characteristics. Table 2 presents results from estimating a variant of equation (1) with various maternal characteristics as dependent variables, controlling for birth year and birth month fixed effects, and with standard errors clustered on the zip code level. I estimate these regressions both with and without zip code fixed effects.
The results without zip code fixed effects in Panel A point to substantial differences across areas that do and do not have WIC clinics. In particular, WIC clinics tend to locate in zip codes that have more disadvantaged mothers -mothers who are less than 20 years old, have a high school education or less, are unmarried and are Hispanic. This is perhaps not surprising as these mothers are also most likely to be eligible for WIC services. However, these differences also point to the fact that simply comparing outcomes in areas with and without WIC clinics will likely lead to downward biased estimates of the effects of WIC access on birth outcomes because of the negative selection into WIC. by the same mother, rather than simply using the within-zip-code variation in WIC clinic access with average zip-code-level outcomes.
Panel B of
In Table 3 , I examine the relationship between WIC clinic access and maternal mobility across zip codes. I estimate models of the form:
for each child i, borne by mother k, in year y, month m, with the mother residing in zip code z during pregnancy. is an indicator that is equal to 1 if the mother moved zip codes between the current pregnancy and the first pregnancy, and 0 otherwise. is an indicator that is equal to 1 if a WIC clinic was operating in the mother's zip code of residence during her first pregnancy, and 0 otherwise. I estimate this equation with and without first zip code of residence fixed effects, . The vector of coefficients on the interaction terms, , allows me to assess whether moving likelihoods differ across maternal characteristics.
The results in Table 3 demonstrate that older, more educated, and married mothers with fewer children are more likely to move zip codes if there was a WIC clinic in their first zip code of residence. These findings suggest that women's decisions to move (or not) between pregnancies may be correlated with the determinants of WIC clinic openings and closings. In particular, less advantaged women tend to remain in the same zip codes if they had a WIC clinic during their first pregnancy, perhaps because common shocks lead both to increases in demand for WIC services and to decreases in mobility among these women. Consequently, implementing an IV-FE strategy to address endogenous mobility is essential for estimating the true causal effects of WIC clinic access on WIC food benefit receipt, pregnancy behaviors, birth outcomes, and breastfeeding.
B. WIC Clinic Access and Prenatal WIC Food Benefit Take-Up
Having provided some evidence for the validity of my empirical approach, I turn to the analysis of the effect of WIC clinic access on WIC food benefit take-up. Conceptions plotted between the values of -9 and 0 on the x-axis experienced a WIC clinic opening or closing during pregnancy, and thus had at least one WIC clinic operating for part of the pregnancy duration. Conceptions plotted at values below -9 on the x-axis had no WIC clinic in the zip code of residence during pregnancy.
The figure suggests that prenatal WIC food benefit receipt tends to be higher when at least one WIC clinic is present in the mother's zip code of residence. The same pattern holds true in Figure 4 , which limits the sample to sibling births, the main sample of my analysis. These figures suggest that there may be a relationship between geographical access to WIC and WIC benefit take-up, which I explore more rigorously using regression methods next. Table 4 presents the regression coefficients from estimating equations (1), (2), and (3) with an indicator for prenatal WIC food receipt as the outcome of interest. Appendix Table 1 shows the first stage and reduced-form results corresponding to the IV-FE estimate for the whole sibling sample. The first two columns of Table 4 use the universe of all singleton births in Texas, while all the other columns use only the sibling sample. Further, the seventh column considers mothers who had a high school education or less at the time of the first birth, and the eighth column limits the sample to mothers whose first births were paid by Medicaid. These two groups of mothers are most likely to be eligible for WIC services, and so we would expect to see bigger effects for them. All regressions include controls for mother's age, mother's education, mother's marital status, birth order, as well as birth year and birth month fixed effects. The regressions in the first four columns additionally include controls for maternal race and zip code fixed effects.
The regressions in columns 2 and 4 also include county-specific linear time trends. The regressions in columns 5-8 include mother fixed effects. To account for serial correlation at the level of variation in the key explanatory variable, in columns 1-5, standard errors are clustered on the zip code level, while in all of the IV-FE specifications (columns 6-8), standard errors are clustered on the mother's first zip code of residence. Finally, to create consistent sample sizes across specifications within the sibling sample, for each outcome, births by mothers who have at most one child with non-missing data for that outcome are omitted.
The results suggest that having an operating WIC clinic in the mother's zip code of residence during any point of her pregnancy increases her likelihood of WIC food benefit receipt. The key coefficient of interest is positive and statistically significant across all specifications. According to the IV-FE estimate for the whole sibling sample, the magnitude of this effect is about 3 percentage points, corresponding to a 6 percent increase in WIC food benefit take-up at the sample mean. As expected, the coefficients are larger for mothers with a high school education or less and for mothers whose first births were paid by Medicaid. These results imply that geographic access to WIC clinics does matter, and seems to matter more for less advantaged women.
Appendix Table 2 However, it may be that in rural areas, women are more accustomed to driving far distances and thus are less responsive to changes in geographic access to services. In contrast, in urban zip codes, proximity to WIC clinics may matter more as women can potentially pass by and physically see WIC clinics during the course of their daily activities.
Indeed, my results suggest that despite the relatively small savings in travel times that arise from zip-code-level WIC clinic access, proximity to clinics is still important. Such a finding is supported by evidence from psychology and behavioral economics on the significance of contextual factors, and why seemingly minor situational changes may have large impacts (Bertrand, Mullainathan, and Shafir (2006) ). For instance, physically seeing a WIC clinic on a regular basis may increase awareness of the program and serve as a needed reminder to sign up for services. Additionally, having a WIC clinic in very close proximity may reduce hassle costs, as women may be able to stop at a WIC clinic on their way to or from work, for example. I test the extent to which some of these other mechanisms might matter in Table 5 . This table shows the regression coefficients from the IV-FE model, with various pregnancy behaviors and conditions as dependent variables. The controls and fixed effects are the same as described above, with standard errors clustered on the mother's first zip code of residence. These results suggest that maternal weight gain is affected by WIC clinic access. In particular, women are 2 percentage points (12 percent at the sample mean) less likely to gain too little weight during pregnancy (defined as less than 16 lbs). The coefficient is larger in magnitude and more statistically significant for mothers with a high school education or less, who are likely at higher risk of malnutrition. Thus, the food benefits (and/or the nutrition education) seem to be important for these women and can prevent them from having an underweight pregnancy and putting themselves and their children at risk of various complications.
C. Effects on Pregnancy Behaviors
Interestingly, there is also a positive coefficient on the likelihood of the woman having gestational hypertension. This is likely a diagnosis effect, as women who show up at a WIC clinic are more likely to have this condition be identified. Similarly, for women with a high school education or less, there is a positive effect on diabetes. Note that there is no effect on the likelihood of experiencing eclampsia, a serious pregnancy condition that involves seizures and convulsions. Hypertension and diabetes are risk factors for eclampsia, and early diagnosis and treatment of these conditions may help prevent the onset of eclampsia. However, despite the increases in hypertension and diabetes diagnoses, I find no discernible effects on eclampsia. This is perhaps due to power issues that prevent me from detecting effects on low-frequency outcomes. It may also be that WIC clinic access only affects diagnoses of marginal (and therefore relatively mild) hypertension and diabetes cases, which are the least likely to develop into more serious conditions such as eclampsia.
My results also provide tentative evidence that WIC clinic access may have spillover effects on the take-up of other social programs. The coefficients for the likelihoods of receiving prenatal care from a public clinic and of the birth being covered by Medicaid are positive and large relative to the sample mean, and greater in magnitude for mothers with a high school education or less. However, the standard errors are too large to draw conclusive inference from these results, and they should therefore be interpreted as merely suggestive. Unfortunately, my data do not have information on participation in other programs such as Food Stamps or TANF, and thus I cannot determine whether WIC clinic access affects the take-up of those benefits.
There are also some pregnancy behaviors and conditions which do not seem to be impacted by WIC. I have estimated regressions for prenatal care adequacy and smoking during pregnancy, and found no statistically significant (or economically meaningful) results. The latter behavior is arguably expected to be most affected by the educational component of WIC, and my results suggest that this aspect of WIC may not have substantial influence on women's behavior during pregnancy.
D. Effects on Birth Outcomes and Breastfeeding
Having shown that WIC clinic access impacts pregnant women's food benefit take-up, weight gain, and diagnoses of some high-risk pregnancy conditions such as hypertension and diabetes, I next to turn to the analysis of the effects on birth outcomes and breastfeeding. The above results suggest that these outcomes may be affected by WIC clinic access through a number of different channels: in particular, there may be direct effects through food benefit takeup and indirect effects of having health exams and receiving other services through referrals from WIC. Table 6 presents results from the IV-FE specification for five different outcomes: birth weight in grams, an indicator for low birth weight (<2500g), gestation in weeks, an indicator for a premature birth (<37 weeks gestation), and an indicator for the child being breastfed at the time of discharge from the hospital. 21 The results demonstrate that there is a positive effect of WIC clinic access on birth weight. Birth weight is increased by about 27 grams, a 0.8 percent increase 21 I have also estimated effects on child gender at birth to assess the relationship between WIC access and the likelihood of fetal death, since male fetuses are more susceptible to fetal death (Almond and Edlund (2007) ). However, I find no statistically significant effects of WIC clinic access on the likelihood that a child is male. This may be due to the fact that the highest fetal death rates occur during the early part of the pregnancy, by which time many women may not have had time to visit a WIC clinic. Unfortunately, my data have no information on when the WIC benefits were received during pregnancy, so I cannot study this issue directly.
at the sample mean. This magnitude is consistent with the most recent literature on WIC -for example, Hoynes, Page, and Stevens (2011) find an 18-29 gram increase in birth weight among participating mothers. Consistent with the results on WIC food benefit take-up and pregnancy conditions, the effect on birth weight is larger for less-educated mothers. For these mothers, there is also a marginally significant negative effect on the likelihood of a low-birth-weight birth. The lack of statistically significant effects on gestation and prematurity is also notable, especially in light of studies that argue that any relationship between WIC and gestation is spurious because of a lack of medical evidence supporting a protective effect of WIC on prematurity (Joyce, Gibson, and Colman (2005) ; Joyce, Racine, and Yunzal-Butler (2008)).
On the other hand, for mothers with a high school education or less, the effect on breastfeeding is statistically significant and positive -the likelihood of the infant being breastfed at the time of discharge is increased by about 6 percent at the sub-sample mean of 0.682. This effect implies that WIC emphasis on breastfeeding is relatively successful. However, an important limitation is that I cannot observe the duration of breastfeeding in my data. Therefore, while it may be the case that WIC encourages women to initiate breastfeeding, the provision of free formula may disincentivize breastfeeding in the long-run, as some past studies have shown (Jacknowitz, Novillo, and Tieben (2007) ; Chatterji et al. (2002) ).
E. Additional Results and Robustness
The key identification assumption in the above analysis is that WIC clinic openings and closings in the mother's first zip code of residence are uncorrelated with other time-varying variables that may affect WIC food receipt, pregnancy behaviors, birth outcomes, and breastfeeding. One indirect test of this assumption is to check whether WIC clinic access either before the pregnancy or after childbirth is correlated with these outcomes. Since women have to be pregnant or post-partum to be eligible for WIC services, access to a WIC clinic before the start of the pregnancy should have no effect on the woman's pregnancy behaviors or her child's birth outcomes. Similarly, while women are eligible for WIC after giving birth, access to a WIC clinic after childbirth should have no effect on their behaviors during pregnancy or their children's outcomes at birth. However, if there is a correlation between WIC clinic openings and closings and maternal (unobservable) time-varying characteristics that affect these behaviors and outcomes, then we may detect some spurious placebo effects. Table 7 presents the results from this placebo test. Here, the key explanatory variables are indicators for a WIC clinic operating in the mother's zip code of residence either 3-6 or 6-9 months before the start of the pregnancy or after childbirth, but no open WIC clinic during the actual pregnancy. Across all specifications, for all three main outcomes of interest (WIC food receipt, birth weight, and breastfeeding), and for both the whole sibling sample and the subsample of mothers with a high school education or less, none of the coefficients on these placebo variables is statistically significant at the 5 percent level. There are some marginally significant negative coefficients for birth weight and breastfeeding in some specifications, but they are opposite-signed than the coefficients on the main effects in Table 6 . These findings are reassuring as they imply that trends in WIC clinic access are likely uncorrelated with other unobservable maternal time-varying characteristics, providing further support for the validity of the identification strategy used in this paper.
I next test whether my results are sensitive to the definition of WIC clinic access. In the main analysis, the key explanatory variable of interest is an indicator for a WIC clinic operating in the mother's zip code of residence at any time during her pregnancy. In Appendix Table 3, I estimate regressions using two alternative definitions: an indicator for a WIC clinic operating in the mother's zip code of residence for the entire duration of the pregnancy, and a continuous variable that ranges from 0 to 1 and denotes the fraction of pregnancy duration days that at least one WIC clinic was operating in the mother's zip code of residence. The results for WIC food benefit receipt using these alternative definitions are very similar to the main results presented in Table 2 . 22 This is likely due to the fact that not many women experience a last WIC clinic closing or a first WIC clinic opening at some point during their pregnancies (rather than before or after), so these variables have equal values for most observations in the sample. It is nevertheless encouraging that the effects are consistent across several definitions of WIC clinic access.
I have also estimated heterogeneous effects of WIC clinic access by maternal race. In results not shown, I find that Hispanic mothers experience the largest increases in WIC food benefit take-up relative to non-Hispanic white and black mothers. However, Hispanics have the smallest effects on birth weight out of the three groups. This may be because Hispanic mothers may be less likely to take advantage of other WIC services such as referrals to other agencies, if they have additional citizenship requirements, for example. However, sample size limitations prevent me from having the power to detect statistically significant differences across races, so these results are merely suggestive.
23
Another important issue to address is whether WIC clinic access has an effect on the total number of births. In particular, if WIC has an effect on fetal deaths, then there could be a selection effect on birth outcomes as more "marginal" babies survive. Further, it is possible that WIC may incentivize women to become pregnant in order to receive the benefits. As a result, WIC access may affect the composition of births, which could bias the estimates on birth outcomes. I investigate this possibility in Table 8 . I collapse the data into zip-code/birthyear/birth-month cells, and estimate regressions with the number of births and log number of births as dependent variables. I consider all singleton births, as well as all sibling births that are part of my main sample of analysis. All regressions include birth year, birth month, and zip code fixed effects, with standard errors clustered on the zip code level.
Across all specifications in Table 8 , the results suggest that WIC clinic access is not correlated with the total number of births. This may be because the effect of WIC on fetal deaths is likely very small, since the highest fetal mortality rates occur in the early stages of the pregnancy, before many women have a chance to visit a WIC clinic. Further, these results suggest that WIC benefits do not have large incentive effects on conception. These findings are reassuring because they suggest that my main results are not driven by changes in the composition of births.
VI. Conclusion
Increasing support for the notion that fetal and infant health are predictive of individuals' later-life outcomes highlights the value of programs and policies aimed at pregnant women and new mothers. Indeed, successful programs that improve the welfare of disadvantaged women during pregnancy and post-partum may play an important role in ameliorating inequalities at 23 These results are available upon request.
birth, and thereby potentially mitigating the intergenerational transmission of low socioeconomic status. WIC is the major program in the United States whose goal is to enhance the health and nutrition of low-income pregnant and post-partum women, infants, and children under age 5. Consequently, rigorous evaluation of the program is necessary both for policy-making purposes and for providing new estimates of the determinants of fetal and infant health.
Although there are many studies that examine the relationship between WIC and birth outcomes, much less attention has been paid to the determinants of WIC benefit take-up. Notes: Each coefficient is from a separate regression. The sample is limited to singleton births with mothers that reside in Texas over [2005] [2006] [2007] [2008] [2009] . Births with missing gestation length or gestation less than 26 weeks are omitted. Columns 3-8 additionally limit the sample to sibling births only. In columns 3-8, for each outcome, births by mothers who have at most one child with non-missing data for that outcome are omitted. Exposure to a WIC clinic is calculated by considering length of pregnancy from the time of conception (estimated using the child's birth date and gestation length). The first 4 columns present results from OLS regressions that include controls for mother's race (non-Hispanic white, black, Hispanic), mother's age (<20, 20-24, 25-34, 35-44, 45+ ), mother's education (<HS, HS, some college, college+, missing), mother's marital status (married, not married), birth order, as well as birth year, birth month, and zip code fixed effects. Columns 2 and 4 additionally include county-specific linear time trends. Column 5 presents results from regressions with mother fixed effects, as well as birth year and birth month fixed effects. All controls are the same as in the first 4 columns, except time-invariant indicators for race are omitted. Column 6 presents results from regressions with mother fixed effects where the key variable of interest is instrumented by an indicator for any WIC clinic during the current pregnancy assuming it had lasted 39 weeks and assuming that the mother remained at her first pregnancy zip code. Controls in column 6 are the same as in column 5. Columns 7 and 8 present results using the same estimation as in column 5, except limiting the sample to mothers who had a high school education or less at the time of the first birth and whose first births were paid by Medicaid, respectively. In columns 1-5, robust standard errors are clustered on the zip code of residence. In columns 6-8, robust standard errors are clustered on the mother's first zip code of residence. Significance levels: +p<0.10 ** p<0.05 *** p<0.001. Table 4 for more information about the sample and estimation methods. The key explanatory variables of interest are indicators that are equal to 1 if a first WIC clinic opens in the mother's zip code of residence 3-6 and 6-9 months after childbirth or if a last WIC clinic closes in the 3-6 and 6-9 months before conception, and zero otherwise. Significance levels: +p<0.10 ** p<0.05 *** p<0.001. 
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